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1.
1926 , M. Riesz[12] $L_{\mathrm{p}}$ .
19 G. 0. Thorin[15] , Riesz-Thorin
. Riesz . Thorin
.
1 (Riesz-Thorin ). $1\leq$ , $p_{1},q$0, $q_{1}\leq\infty,$ $0<\theta<1$ ,
$T$ . $T$ $L_{p0}$ $L_{q0}$ $M_{0}$
, , $T$ $L_{\mathrm{P}1}$ $L_{41}$ $M_{1}$ ,
$T$ $L_{\mathrm{p}}$ $L_{q}$ $M\leq M_{0}^{1-\theta}M_{1}^{\theta}$ .
$1/p=(1-\theta)/m+\theta/p_{1},1/q=(1-\theta)/\Phi+\theta/q_{1}$ .
, ,
1958 Stein-Weiss[14] , $L_{\mathrm{p}}$
1966 Calder\’on[3]-Hunt[8] Lorentz
.
2 (Stein-Weiss ). $1\leq$ , $p_{1}<\infty,0<\theta<1,$ $T$
$(|T(f+g)|\leq|Tf|+|Tg|),$ $v$o, $v_{\mathrm{b}}w$0, $w_{1}$ .
$T$ $L_{\mathrm{P}0}(v_{0}d\mu)$ $L_{q0}(w_{0}d\nu)$ , , $T$ $L_{\mathrm{P}1}(v_{1}d\mu)$
$L_{q_{1}}(w_{1}d\nu)$ , $T$ $L_{\mathrm{p}}(vd\mu)$ $L_{q}(wd\mu)$
. $1/p=(1-\theta)$ \mbox{\boldmath $\theta$} +\mbox{\boldmath $\theta$}/pl, $1/q=(1-\theta)/qo+\theta/q_{1},v^{1/\mathrm{p}}=$
$v_{0}^{(1-\theta)/\mathrm{P}0}v_{1}^{\theta/\mathrm{P}1}$ , $w^{1/q}=w_{0}^{(1-\theta)/q0}w_{1}^{\theta/l1}$
3($\mathrm{C}\mathrm{a}\mathrm{l}\mathrm{d}\mathrm{e}\mathrm{r}6\mathrm{n}$-Hunt ). $1\leq$ , $p_{1}<\infty,$ $1\leq\Phi\neq q_{1}\leq$
$\infty,$ $0<\theta<1,$ $T$ ($|T(f+g)|\leq K(|(Tf|+|Tg|),$ $K$
) . $T$ L $q_{\mathit{0}}$ $L_{\mathrm{r}0s_{0}}$ , , $T$ $L_{\mathrm{P}1q1}$
$L_{t1s_{1}}$ , $q\leq s$ , $L_{\infty}$ $L_{rs}$
. $1/p=(1-\theta)/p_{0}+\theta/p_{1},1/r=(1-\theta)/r_{0}+\theta/r_{1}$.
, $\mathrm{o}\mathrm{n}\mathrm{s}$ [$9$ , 1959 ], Lions-Peetre[10, 1960 ] , Riesz-
Thorin Stein-Weiss Banach ( )
.
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4. Banach (quasi Banach) $X_{0}$ $X$, ,
$\mathcal{X}$ $X_{1}$ $\mathcal{X}$ , $(X_{0}, X,)$
(compatible) couple . $(X_{0}, X,)$ $\ovalbox{\tt\small REJECT}$
$\circ X_{0}+X_{1}=\{x:x=x_{0}+x_{1}, x_{0}\in X_{0},x_{1}\in X_{1}\}$
$\mathrm{o}||$x $|$b $\mathrm{o}+X1$ $= \inf_{x=x_{0}+x_{1}}$ ( $||x_{0}||_{X\mathrm{o}}+||x_{1}||$X1)
$\circ||$x$||X0- 1= \max${ $||x||x_{0},$ $||$x $||$X1}
5($K$- , $K$- ). $x\in X_{0}+X_{1},$ $t$ >0 ,
$K(t,x;\overline{X})=$ $\mathrm{i}$nf $(||x\mathrm{o}||x_{0}+t||x_{1}||x_{1})$
$x=xo+x_{1}$
$K$- . $0<\theta<1,0<q\leq\infty,$ $x\in X_{0}+X_{1}$ ,
$||$x $||_{\theta}$,$q:K=( \int_{0}^{\infty}[t^{-\theta}K(t,x;\overline{X})]q_{\frac{dt}{t}}$) $1/q<0$
$x$ $K$- , $K_{\theta,q}(\overline{X})=\overline{X}_{\theta,q- K}$
6($J$- , $J$- ). $x\in X_{0}\cap X_{1},$ $t$ >0 ,
$J(t,x; \overline{X})=\max\{||x||\mathrm{x}_{0},t||x||x_{1}\}$
$J$- . $0<\theta<1,0<q\leq\infty$ . $u(\mathrm{t}):$ $[0, \infty)arrow X_{0}\cap X_{1}$
$x= \int_{0}^{\infty}u(t)dt/t$ . ,
$||x||_{\theta,q:J}= \inf_{ux=\int_{0}^{\infty}(t)dt/t}(\int_{0}^{\infty}[t^{-\theta}J(t,x;\overline{X})]^{q}\frac{dt}{t})^{1/q}<\infty$
$x$ $J$- , $J_{\theta,q}(\overline{X})=\overline{X}_{\theta_{\mathrm{B}\mathrm{i}}J}$, r
2 ( 7 8) 2 .
7(equivalent theorem).
$K_{\theta,q}(\overline{X})=t\theta$ , $q$ (j-), urith equivalent norm.
1. , K- , J-
, $K$ $J$ .
8 (reiteration theorem).
$()$-\mbox{\boldmath $\theta$}0,qO’)- l,ql)\lambda lq=)-\mbox{\boldmath $\theta$},q
$\theta=(1-\lambda)\theta_{0}+\lambda\theta_{1},$ $\theta_{0}\neq\theta_{1}$ .
, Riesz-Thorin, Stein-Weiss, Calder\’on-Hunt
.
$\bullet(L_{\mathrm{p}\mathrm{o}}, L_{\mathrm{P}1})_{\theta.\mathrm{p}}=L_{\mathrm{p}}$ , $1/p=(1-$ +\mbox{\boldmath $\theta$}/ ,
$\bullet$ $(L_{\mathrm{P}0}(w_{0}d\mu), L_{\mathrm{P}1}(w_{1}d\mu))_{\theta,\mathrm{p}}=L_{p}(wd\mu)$ ,
$1/p=(1-\theta)/p_{0}+\theta/p_{1},w^{1/\mathrm{p}}=w_{0}^{(1-}0)/p0w_{1}^{\theta}$71,
$\mathrm{o}$ $(L$ $, L_{\mathrm{P}1q1})_{\theta,q}=L_{pq}$, $1/p=(1-\theta)/$ $\theta/p_{1}$ .
, Ste -Weiss Calder\’on-Hunt , Lorentz
, 1997 Feneyra[4]
. ,
$(L_{p0q0}(w_{0}d\mu)$ , Lplq $(w_{1}d\mu))_{\theta,q}\neq L_{pq}(wd\mu)$ .
$p,$ $q,$ $r$ .
, Gilbert[6, 1972 ], Lizorkin[ll, 1975 ], Freitag[5, 1978 ]
, $L_{\mathrm{p}}$ , .





$L_{p,q}(u,vd\mu)=$ { $f$ : $||$flL$p,q(\mathrm{u},vd\mu)<\infty$ },
,





$u\equiv 1$ $L_{p.q}(vd\mu)$ , $v\equiv 1$ $L_{p,q}(u)$ .
$f_{v}^{*}$ $f$ $v$ 6
couple , $n$ Ba-
nach (quasi Banach) . $\overline{X}=$
$(X_{0}, X_{1}, \cdots, \mathrm{G})$ $n$-tuple . 1974 , Sparr[13]
.
10. $(n+1)$ -tuple $X$
-
, uivalent theooem M
oeitemrion theooem 15 .
, Sparr qui enoe theorem .
1997 , Asecritova-Krugljak[l] “Banach (quasi Bulach) $\mathrm{f}\mathrm{u}\mathrm{n}\ovalbox{\tt\small REJECT}$
tion lattioe $n$-tuple q $\mathrm{e}\mathrm{n}\mathrm{t}\mathrm{t}\mathrm{h}\infty \mathrm{r}\mathrm{e}\mathrm{m}$ ”
. , 2001 AaecritovarKmglj -Mml anda-
Nikolova-Persson[2] triple $(X_{0},X_{1},X_{2})$ ,
Lorentz .
blodc-Lorentz .
11 (blodc-Lorentz $L_{pr}^{\sigma,q}$). $\Omega_{k}=\Omega_{k}(w)=\{x\in\Omega$ : $2^{k}\leq$
$w(x)<2^{k+1}\},$ $\sigma\in \mathrm{R},$ $0$ <p, $q,r\leq\infty$ ,
$L_{\mathrm{p}\acute{r}}^{\sigma q}=$ { $f$ : $||$f $||$L$p\tau\sigma.q<\infty$ },
,
$||f||_{L_{\mathrm{p}\dot{r}}^{\sigma q}}=( \sum_{k=-\infty}^{\infty}||fw^{\sigma}\chi_{\Omega_{k}}||_{L_{\mathrm{p}r}}^{q})^{1/q}$
2. $p=q=r$ $L_{p}$ . ,
$L_{\varpi}^{\sigma \mathrm{p}}=L_{p}(w^{\sigma}d\mu)$ .
Lorentz . $f\approx g$ $C_{1}g\leq$
$f\leq C_{2}g$ $C_{1},$ $C_{2}$ .‘
12. $0<p_{0},p$1, $q_{0},q_{1}<\infty$ , L= $($Lp0 (w0d\mu ), $L_{\mathrm{P}1q1}(w_{1}d\mu))_{\theta,q}$
. ,
$||f||_{L} \approx(\sum_{k=-\infty}^{\infty}||f\chi_{\Omega_{k}}||_{L_{\mathrm{p}q}(wdu)}^{q})^{1/q}$






, 2 $||\cdot||_{L_{pq}(u.vd\mu)}$ (Freitag norm) $||\cdot||_{L_{\mathrm{p}q}(wd\mu)}$
(A-K-M-N-P) block $\Omega_{k}$ .
13 (G-M-N-S [7]). $0<\theta<1,0$ <p0, $p_{1},q<\infty$ , $\neq p_{1}$
, $1/p=(1-\theta)/p_{0}+\theta/n$ . $w_{0},w_{1}$
$u=(w_{1}/w_{0})^{1/(_{\mathrm{P}1}-\mathrm{P}0\rangle},$ $v=(w_{0}^{p1}/W_{1})^{1/(p_{1}-\mathrm{p}\mathrm{o})}$ .
$\Omega_{k}=\{x\in\Omega : 2^{k}\leq w_{0}(x)/w_{1}(x)<2^{k+1}\}$ ,
$||f\chi_{\Omega_{\mathrm{k}}}$ ll (u,vd\mu )\sim llf\chi \Omega k $11_{L_{pq}(\mathrm{u}w\phi\mu\rangle}$ .
. $||f\chi_{\Omega_{k}}||_{L_{p,q}(wd\mu)}$ :
(1) $||$f$\chi_{\Omega_{k}}||$L$\mathrm{p}.q(w\mathit{4}[])=(q\int_{0}^{\infty}(\int_{\{x;f\chi_{\Omega_{k}}(x)>s\}}w(x)d\mu(x))^{q/\mathrm{p}}s^{q-1}ds)^{1/q}$







$\leq(q\int_{0}^{\infty}$ ( $\int_{\{x;f\chi \mathrm{n}_{k}>\lambda\}}(f\frac{d_{0}^{1}}{fl_{1}})^{\frac{1}{p_{1}-p_{0}}}$ . $2^{\overline{\mathrm{p}_{1^{-}}}p\mathrm{O}} \mapsto(\frac{w_{1}}{w_{0}})^{\overline{\mathrm{r}}_{1^{-\overline{p_{0}}}}^{\Delta}}d\mu(x)$ ) $\lambda^{q-1}$d$\lambda$)
$1/q$
$=2^{1/(p_{1}-\mathrm{p}0)}$ ($q \int_{0}^{\infty}(\int_{\{ae;f\chi_{\Omega_{k}}>\lambda\}}w(x)d\mu(x))^{q/\mathrm{p}}\lambda^{q-1}$ d$\lambda$)
$1/q$
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